Two trials were conducted to determine the influence of preshipment zeranol implant and protein and urea levels of the feedlot receiving diet on the performance of yearling steers. In each trial, one-half of the steers were implanted with 36 mg of zeranol 30 d before shipment from E1 Reno, Oklahoma to Bushland, Texas. In trial 1, receiving diets were fed for 14 d and contained 10.6 (LP), 12.6 (MP), or 16.0% (HP) crude protein (DM basis). A fourth diet contained 10.8% protein with 7% of total N from urea (LPU). In trial 2, receiving diets were also fed for 14 d and contained 12. 
Introduction
During movement from one production unit to another, feeder cattle normally encounter periods of stress that could affect subsequent health and performance. Although yearlings are normally less susceptible than calves to respiratory disease, their performance can be reduced by stresses encountered during marketing and transport. Research with stressed calves has indicated that the potassium (Hutcheson et al., 1978) and protein (Embry, 1977) needs of stressed calves, based on dietary concentration, are higher than those of normal calves. Other studies have shown that the anabolic implant zeranol 7 can reduce heat and cold stress in calves when it is given before the stress (Smith et al., 1976; Kelley et al., 1981) . These studies were conducted to determine the effects of dietary crude protein and urea levels of the feedlot receiving diet on the posttransit performance of yearling steers. In addition, the influence of a preshipment implant of zeranol on feedlot performance was studied.
Materials and Methods
Two trials were conducted. All steers were purchased in Tennessee and had been on 527 JOURNAL OF ANIMAL SCIENCE, Vol. 58, No. 3, 1984 growing trials at the USDA Southwestern Livestock and Forage Research Station at E1 Reno, Oklahoma for about 150 d. While at E1 Reno, calves had an average daily gain of about .6 kg/d.
Trial i. One hundred ninety-one yearling Angus steers, averaging 299 kg, were transported from E1 Reno, Oklahoma to Bushland, Texas (160 kin, 12 h in transit). Thirty days before transport, one-half of the steers were implanted sc in the right ear with 36 mg of zeranol. Twenty-six days later, steers were assembled, confined in pens and deprived of feed and water for 24 h to simulate auction barn conditions. Steers were then limit-fed (4.5 kg'head-l-d -1) wheat hay (IFN 1-05-172) for 3 d to simulate an order-buyer barn environment and then transported to Bushland, Texas. Steers were individually weighed before deprivation, before loading at El Reno, after unloading at Bushland, on d 14, 28 and 143 in the feedlot, and 6 h before slaughter (mean 150 d). All weights were obtained in the morning with no shrink period. Blood samples were collected by jugular puncture at each weighing through d 14 in the feedlot. Blood was allowed to clot and serum was separated by centrifugation and frozen for later analysis.
Upon arrival at the feedlot, steers were blocked by implant group and weight and assigned randomly to 12 pens with eight implanted and eight nonimplanted steers/pen. Four treatments were assigned randomly to pens with three pens/treatment. Each of the E1 Reno growing trial treatments were equally represented in each of the implant and receiving diet treatments to prevent carry-over effects. Receiving diets (table 1) were formulated, on a dry matter basis, to contain 1) 10% crude protein (LP), 2) 10% crude protein with 7% of dietary N from urea (LPU), 3) 12.5% crude protein (MP), or 4) 15% crude protein (HP). The measured crude protein concentrations were 10.6, 10.8, 12.6 and 16.0%, respectively. Steers were allowed to consume feed ad libitum in open lots with fenceline feed bunks and orts were recorded weekly. The receiving diets were fed for 2 wk following by 1 wk on a 70% concentrate intermediate diet, after which steers were fed an 85% concentrate finishing diet until slaughter (table 1). 8Pinpointer 4000B, UIS Corp., Cookeville, TN 38501.
Steers were slaughtered at a commercial packing plant when they had an estimated backfat thickness of 13 mm. Warm carcass weights were obtained at slaughter and all other carcass data were obtained after a 24-h chilling period.
Trial 2. Ninety-four yearling Angus steers, averaging 320 kg, were assembled at E1 Reno, Oklahoma and transported to Bushland, Texas. Pretransit procedures were the same as in trial 1 except that predeprivation weights were not obtained. Upon arrival at the feedlot, steers were assigned randomly to eight pens (11 or 12 steers/pen) equipped with electronic feeding units s to measure individual steer feed consumption. As in trial 1, animals from each of the E1 Reno treatment groups were equally represented in each of the implant and receiving diet groups. Steers were fed one of four receiving diets (table 2) with two pens/treatment. Diets were formulated, on a dry matter basis, to contain 1) 10% crude protein, 2) 15% crude protein, 3) 15% crude protein with 15% of dietary N from urea, or 4) 15% crude protein with 30% of dietary N from urea. The measured crude protein contents of the diets were 12.4 (MP), 16.7 (HP), 16.4 (HPMU)and 16.2% (HPHU). Although the ingredient composition of diet MP in trial 2 was the same as diet LP in trial 1, the crude protein (CP) content was 1.8 percentage units higher in trial 2 than in trial 1. Chemical analysis indicated that although some urea contamination did occur in the MP diet of trial 2, it was a small amount (5% of total N). The higher CP levels in the MP diet of trial 2 than in the LP diet of trial 1, were more likely due to higher CP levels in one or more feed ingredients during the second year. Following the 14-d receiving period, steers were adjusted to the 85% concentrate finishing diet as in trial 1. On d 57, all steers were moved to one large pen and fed from feed bunks until slaughtered (mean, 115 d). Three steers would not eat from the electronic feeding units and were removed from the experiment on d 7 in the feedlot. All data from these three steers were deleted in the statistical analysis.
Laboratory Procedures. Serum urea-N was determined by the method of Marsh et al. (1965) , total protein by the procedure of Gornal et al. (1949) and albumin by the procedure of Beng and KeeLeong (1973) . Feed crude protein content was determined by the Kjeldahl procedure and feed urea-N by the urease procedure of AOAC (1970). NRC, 1976) . NEm = net energy for maintenance; NEg = net energy for gain.
Statistical Analysis. Daily gain and carcass data in trial 1 were analyzed by analysis of variance (AOV) as a split-plot design with protein levels as the main plot, implants as subplots, blocks as replicates and steers as experimental units (Cochran and Cox, 1957) . Market transit weight changes were analyzed by AOV as a completely randomized design with calves as experimental units. Dry matter intake and feed conversion were analyzed by AOV as a randomized block design, with pens as experimental units. Blood data were analyzed by AOV within sample days as either a completely randomized design (pretransit) or as a split-plot design (post-transit). Because there were no implant x receiving diet interactions, implant effects were tested by F-test and receiving diet effects were tested by protected Least Significant Difference if a significant F test occurred. Data in trial 2 were analyzed by AOV as a 2 • 4 factorial arrangement of treatments with steers as experimental units. All data were analyzed using the General Linear Models procedure of the Statistical Analysis System (SAS, 1979).
Results and Discussion
Steer weight changes during simulated marketing and transit were not affected (P>.05) by zeranol implants in either trial (table 3) . The cumulative performance of steers in trial 1 is presented in table 4. Implanted steers had faster (P<.05) gains than nonimplanted steers at each weigh period, although the difference in performance tended to be greater on d 14 and 28 than on d 143. Previous studies (Sharp and Dyer, 1971; Borger et al., 1973) suggested that improvements in performance noted with zeranol implants were partly dependent upon the crude protein level of the diet, with greater improvements at lower protein levels. In the present study, however, there was no significant zeranol x protein level interaction.
Through d 14, steers fed the HP diet tended to have faster (P<.10) gains and higher (P<.10) gain/feed than steers fed the LP and LPU diets, with steers fed the MP diet being intermediate. By d 28, after a common diet had been fed for 14 d, performance was similar for all protein levels. Supplying 7% of the dietary N in diet LP as urea (diet LPU) did not significantly affect performance, compared with the LP diet, indicating that yearling steers can tolerate the addition of some urea to the receiving diet with no adverse effects on performance or feed intake.
Receiving diet protein level did not affect (P>.05) serum urea-N, total protein or albumin in trial 1 (table 5), although serum urea-N levels on d 14 tended to increase with increasing dietary protein level. Implanted steers had lower (P<.05) serum urea-N levels that nonimplanted steers on d -4 and 14, which is in contrast to studies that reported no effect of zeranol implants on blood urea-N levels in steers (Borger et al., 1973) . Wiggins et al. (1976) noted lower blood urea-N levels in zeranol-implanted sheep when samples were taken 3 to 9 d after implanting, whereas, Wilson et al. (1972) noted no effect of zeranol on blood urea-N levels of lambs when samples were taken 34 d after implanting. The differing results between the present study and those of Borger et al. (1973) , therefore, may have been due to a difference in the time blood samples were taken (30 to 44 d postimplant vs 84 d postimplant, respectively).
Steer carcass characteristics in trial 1 (not shown in table) were not affected (P>.05) by receiving diet. Implanted steers had heavier (P<.05) live weights (478 vs 455 kg) and carcass weights (303 vs 286 kg) than nonimplanted steers. In agreement with previous studies (Borger et al., 1973) , no other carcass traits were affected by zeranol implant.
The cumulative performance of steers in trial 2 is presented in table 6. As in trial 1, no significant protein x implant interaction occurred. Steers implanted with zeranol before shipment had greater (P<.05) daily gains than nonimplanted steers at each weigh period and tended to have greater (P<.10) dry matter intakes at 14, 28 and 56 d in the feedlot. Implanted steers also tended (P<.10) to have greater gain/ feed than nonimplanted steers through d 28 in the feedlot. Using the net energy system (NRC, 1976) , it would be predicted that implanted steers would have daily gains of about .2 kg more than nonimplanted steers due to their greater feed intakes during the first 56 d in the feedlot. This is very similar to the actual increase of .25 kg noted, indicating that in trial 2, the zeranol implant improved gains primarily by improving feed intakes.
Through d 14, steers fed the diets containing urea (HPMU and HPHU) tended to have lower daily gains and gain/feed than steers fed the MP and HP diets, but these differences were not significant. On d 56, steers fed the HP receiving diet for 14 d tended to have faster (P<.10) daily gains than steers fed the MP and HPHU diets, with steers fed the HPMU diet being intermediate. By the end of the feeding period, the receiving diet fed had no effect on daily gains. Steers fed the HP and HPMU diets for 14 d had greater (P<.05) gain/feed on d 56 than steers fed the MP and HPHU diets. Daily dry matter intakes were not affected (P>.05) by receiving diet protein or urea level.
Results of these studies indicate that the prestress implanting of yearling steers with zeranol will improve subsequent feedlot performance as well as increase feed intake during the early portion of the feeding period. When averaged across trials, the zeranol implant improved daily gains by 34% (.32 kg) during the first 14 d, by 25% (.28 kg) during the first 28 d and by 14% (.16 kg) over the entire feeding period. The 14% increase in daily gains was similar to previous reports with steers fed a similar length of time (Lofgreen, 1974) . The apparent decrease in response to zeranol over time is in agreement with the studies of Perry et al. (1970) and Wilson et al. (1972) , which showed that the greatest response from zeranol implants occurred during the early stages of the feeding period. During the last 59 d of trial 2 (d 56 to 115), however, a substantial (P<.10)improvement in growth was still being obtained in zeranol-implanted steers (.85 vs .70 kg/d). Although results of trial 1 suggest that the receiving diet of yearling steers should contain between 12.6 and 16.0% crude protein for maximum performance, results of trial 2 indicate that a receiving diet crude protein level of 12.4% was adequate for near maximum performance during the early portion of the feeding period. Yearling steers appeared to be efficient at utilizing dietary urea when the crude protein level of the receiving diet was 
